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ABSTRACT 

The number of school age children with Attention 
Deficit Disorder (ADD) has increased over the past decade to 10”207. 
of the elementary school population and is expected to continue to 
grow. The need to understand these children and effectively teach 
them is obvious. This paper examines the research literature to 
determine the best and most current methods available for teaching 
mathematics to children with ADD. Suggestions include close 
communication between home and school and an active learning format 
that uses manipulatives. Reciprocal peer tutoring can also be 
effective. ADD students benefit most from highly structured 
activities and careful attention to meaning and understanding. 
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Abstract 



"TEACHING MATHEMATICS TO 
ATTENTION DEFICIT DISORDER STUDENTS" 



The primary purpose of this study was to determine 
the best and most current methods available for teaching 
mathematics to children with Attention Deficit Disorder. 
Specifically this study was directed toward a review of the 
current research literature as a means of learning more about 
the behavior of children who have Attention Deficit Disorder 
and the most effective methods which may be available to 
teach them. 

The number of school age children with Attention 
Deficit Disorder is estimated to be between ten and twenty 
percent of the elementary school population. This population 
has increased over the last decade and is expected to continue 
to grow. The need to understand these children and the ability 
to effectively teach them is obvious. 

Attention Deficit Disorder has been a concern of the 
scientific community since the early 1900 's. Today, consider- 
able progress has been made in the criteria for diagnosis, 
treatment, and ways of teaching mathematics and other academic 
subjects to children with Attention Deficit Disorder. 



Specifically the research literature suggested close 
communication between home and school and an activity learning 
format including manipulatives . Care should be taken to in- 
sure that they understand the meaning and importance of the 
lesson as it's being taught. 
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What is attention Deficit Disorder'’ 



attention Deficit Disot-'der has been studied tay several 
scientific disciplines involvinq pediatr-ics, neurology, 
psychiatv'y, psychology, and education. In the early part of 
the iDOth Century, children who demonstrated many of the 
symptoms that are now incorporated as part of Attention 
Deficit Disorder were described by Dr. George E. Still as 
"morbid 'iefects in moral conti'ol" (Epstein, Shaywitz, 

Shaywitz and Wooiston, 1991). In the 19E0’s to 1950’s, 
childi'en with similar' behavior's wer'e thought to have suffer'ed 
brain i n j u r' i e s r' e s u 1 1 i n g from ta i r' t h t r' a u m a , measles, 
epilepsy, or a variety of other nervous system infections 
lE. cotf 199 Cl). After' Wor'ld War' I, soldier' s who had suffer'ed 
br-air\ injur'ie s showed signs of behavior'al d i st urbance s. 

Tlit'se occurrences supported the theory that behavioral 
rrroblems and br'ain damage are related. 

[n the 1'950’s Taufer and Denhoff studied hyper'k inet ic 
syndrome stating that it was an "injury to or dysfunction of 
the diencephalon" (Epstein and Other' 1991). Their belief was 
th.it childr'en suffer'ed tar'ain injur'y dur'ing bir'th. P study of 
children with beha v i ru'a 1 problems revealed that thteir mothers 



■r.uft(.red more complications of pr'egnancy than had the 
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pr'oblems (Bain 1991). 
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minor neurological abnormalities as i nd i cat t.. i" s of organic 
brain damage (Epstein imd Other 1091). While the medicral 
community accepted minimal brain dysfunction, the educs^tional 
community looked at these children as having learning 
disabilities. Over ;ime, it became apparent that the concept 
of minimal brain dysfunction was flawed. With the 
combination of learning disability and behavior disorder 
within its diagnosis only compound the already existing 
confusion (Epstein 1991). In the 1970’ s emerged 
scientifically valid c 1 a s s i F i cat i on schemes with diagnostic 
criteria for effective disorder. 

The most significant change occurred in the 1980’ s when 
the psychiatric commi.inity became involved. Awareness, 
diaynusi:, and treatment of Attention Deficit Disorder became 
an 'mpor'tant issue. The American Psychiatric Association 
developed DSM-II, a critei'ia for diagnosis of Attention 
De^^icit Disorder, later revised to DSM-III. Attention 
Deficit Disorder was also classified as a learning disability 
available for special education under PL9A-14E Latham and 
Latham 199c). The cause of Attention Deficit Disorder is 
uriknown, but studies of the brain patterns of children with 
Atten.ion Deficit D i ; orcj L'eing conducteid. 

I dent 1 r I c at i on of f'hildion w i t Attention Deficit Disorder. 

fh,? idoni; i f icat i on of rhii Idren suspected of h.winq 
d. ’■(•ntion D“ficiF Di'-nr'dpr- should be a multi step, 

"" ^ ' P ’ ' niry prccress. 'list information about the ,:h i Id 
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should be collected from a number of different sources. 
Medical, mental, social, emotional development, parents and 
school. Parents and schools should use ratiraj scales 
(Council for Exceptional Children 199c!)- The ratinq scale 
used most by parents and teachers is the T^merican Psychiatric 
Association’s Diagnostic and Statistical Manual of Mental 
D i s 0 r d e r s - 



a. A disturbance of at least six months du>-'ing which at 

least eight of the follow ing ar^e pr^esent: 

1- cften fidgets with hands or' feet squiv^ms in 

seat/in adolescents, may be limited to 
subjective feelings of restlessness. 

c! - has d 1 f (■ i c u 1 1 y r e m a i n i n g seated when r e q u i e d bo 
do so. 

3. is easily distr'acted by extraneous stimuli. 

has difficulty awaiting turn in games or groi.ip 
situations. 

j . often blurts oi.it a n s w e s to q li e s t i o n s before 
thiey have been completed. 

6- has difficulty following through on in s>t ructions 
fr'om others / not d'.ie to oppositional behavior or'' 
fail ur e of comprehension, e.g., fails to finish 
ch o r'e s . 

/- has difficulty sustaining attention in tasks or" 
play activities. 

d- often shifts from one uncompleted activity to 
another". 

9. has difficulty playing quietly. 

iO. often balks excessively. 

11- often inter"r"upts or" intr"udes on other"s e.g., 
but ts into other" children’s games. 

1 dm often does not seem to listen to what is being 

said to him or" her". 

13. often loses things necessar"y fov" task or" 

activibies ab school or at home ^e.g., boys, 
pencils, boo!-(s, assignments). 

!'■+- often engages in physically danger"ous activities 
w i t h o u t c;'onsider"ing possible conseqi.iences (not 
for bhe pur- pose of thrill, seeking), e.g., r"uns 
into s t r ' e e t w 1 1 h o u b 1 o o [< i n g . 

N o be: T h e b o v o items r ' e listed in d e s c e n d i n q 

(,.u d e r- o b d i s c r" i m i n a t i o n power" based on data f r" o m 
a national field trial of the DBM-III-R cr'iter'ia 
for D 1 r u t i v e Behavior' D i s or'd e r s . 
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b- Onset before tlie aye of seven. 

c. Does not meet the criteria for a Pervasive 

Developmental Disorder'. 

Criteria for' sever' ity of Pttention Deficit 

Hyper' activity Disor'der': 

Few, if any, symptoms in excess of those 
r'eqi,iir'ed to make the diagnosis and only 
minimal or' no impair'ment in school and 
50(2ial fi-inctioning. 

Mode r' ate: Symptoms or' functional impair'ment 

i nt er'm ed i at e between "mild" and "sever'e". 

Severe: Many symptoms in excess of those r'equiv'ed 

to make the diagnosis and significant and 
per'vasive impair'ment in functioning at 
home and school and with peer's. 

The Pmerican Psychiatr'ic Association developed the DSM- 
1 I [ -R to emphasize the r'ole of teacher's and par'ents as the 
best sour'ce of diagnostic data. [Recently, two other' r'ating 
scales have been developed by DuPaul and Bar'kley for' par'ents 
and teacher's. The fir'st, l-lome Situations Quest ionnair'e asks 
par'ents to r'ate the ^*=^ver'ity of behavior' pr'oblems in each of 
t e 14 situations at home. The second School Situation 
Q est ionnaire asks teacher' s to r'ate the sever' ity of behavior' 
problems in each of eight school settings (DuPaul and Barkley 

After a child has been diagnosed as meeting the cr'iteria 
tor' Attention Deficit Disor'der', f u r' t h e r' assessment should 
deter'mine the degr'ee to which the child’s educational 
;; or t n r m .a r v e i ^ f f o c t e d . T hi i s will help d e t e r' m i n e w h /a t t y p) e 

ot educat ; final 'ie>"viLes ar e needed for' the child (Counci] of 

r njapt i 0 na 1 Ch i 1 dr - e n 1 . 

I ^ c o m p ) I e h e n '■> i f> s t u f1 y c? v a 1 u a t i n g a n u m b e v' o f p o s s 1 1 ) 1 e 

irndicatm sufh as: 
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Sleeping and/ot' eating problems, nt ; 1 d motor 
incoord mat i on, social d i r f i cu L t i e s , and family 
history of similar traits, should be completed before 
a child IS labeled Ottention Deficit Disor-der (F'ecant 
1991 ) . 

Types of Pttention Deficit Disorder',, 

The DSM-III rating scale pr'O' ides categoi'ies foi' 

Pttention Deficit Disorder i-jith stnd without hype activity 
(Ghaywitz and Shaywitz 1991) but it is unclear if they are 
two foi'ms of a single disor'dei' O ' two distinct disorders. 

The distinction between learning disabilities and 
Pttention Deficit Disorder' were relatively clear when using 
DGM-III (Epstein and Other's 1991 

With the introduction of DSM-II1--R the distinction 
between Pttention Deficit Disorder with and without 
hyperactivity became unclear. In DSM-III--R the focus is on 
hyper'act i V i t y . The Pmer'ican F'sych i at r' i c Pssociation is in 
thf pr'ocess of developing new cr'lter'ia for Pttention Deficit 
Disor'der'. With the new cr'iter'ia, the distinction between the 
two types of attention deficits will be clear as will the 
distinction between Pttention Deficit Disor-ders and learning 
d i ‘p b 1 I 1 t 1 e' c> - 
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not display hyperactivity. The number of females with 
attention Deficit Disorder with h y peract i v > b y is one female 
to about six males (Landau and McPninch 1993). Children who 
are labeled as Attention Deficit Disorder using the DSM-EII-R 
are placed under one category attention De f i c i t -Hy peract i v i t y 
Disorder (Shaywitz Shaywitz 1991). 

Behaviors of attention De f i c i t -Hy peract i v i t y Disorder. 

St'.idents with Ptter^tion De f i c i t -Hy peract i v i t y display 
signs inattention, impulsive, inhibiting and o v er — act i v i t y 
'Bain 1991, Landau and i^lcPninch 1993, McKinney, Montague and 
h-locutt 1993, Goldstein and Goldstein 1993). Inattention is 
the m a . j o r (j i f f i c u Ity associated with Pt tent ion Deficit 
Disoi-de^-. They lat:k the ability to block — out distractions 
and complete assigned task. Many find it difficult to listen 
to the teacher and taking notes. It is important to note 
1 1 1 b a highly s t r i.t c t ur ed setting creates the greatest problem 
for these students than a less structured setting, although 
'••ime problems still exist in this setting (Landau and 
McPn inch 1993) . 

Plthough children with Pttention Deficit Disorder have 
pr-oblems with inattention, they are also impulsive and 
LTdn biting. They do not t ht i n k before they act. They do not 
c o n s ei] u e n c (? s of their actions. They are likely 
to cr-n:;;. the str'eet witTiout looking. They are known as fast 

'.U'-n : o s and inaccui-abe iJi'oblem solver's (Landau and 

: tn i . t< ' f t 993 ) . 



9 



“"he thiv'd primcU'y <:yfnptom 13 c v er £:<ct i v 1 1 y . Uver activity 
involves the excess '.i:e of motor skills. Children have a 
hard time sitting still for long periods of time. These 
c h i 1 d r 8 n may c o n s t a n t 1 y be moving with such a <0 1 1 v 1 1 i e s as: 
tapping t h e j. fingers, shaking their' 1 © g 5 and h i.i m s o r' makes 
othev' noises. Dur'ing social play they are often over'active 
and 1 n c e s s a n t 1 y t 1 k a t i v e h i c h seems to have a n e g a t i v 
effect on peer r^e 1 at 1 0 n s h 1 ps (Landau and McPninch 1993). 

School and District Based Management of Attention Deficit 
D 1 s or'd er . 



The -ederal F^esource Center at the University of Kentucky 
r ' e V 1 e w e rj o v e r' a i i u n d i '■ •? d d i, f f ( ? r ' e n t p r' c g r' a m s for' s e r' v 1 n g 
t Li d e T 1 1 s with P 1 1 e T 1 1 1 0 n Deficit D i s 0 r"' d e v' , They f o i.i n d that no 
s i r; g 1 e p Ian s 'j. b m 1 1 1 e d c o u Id meet the needs of e v e r' y student 
because -itudc-Mits vary in their' needs (Bur'cham, Car” Ison, and 
Milich 1993). However, they developed several themes to 
deter-mine if a pr'ogr'am will be useful to students with 
Attention Deficit Disorder ( Burchci^m and Others 1993). They 
are as foil ows : 



Befor'e implementing a pr'ogr'am or' pr'actice, one 
should d e t 8 r- m 1 n 8 whether' implementing a c' h a n g e 1 n 
the educational design is likely to have a posit 1 e 
V f '■ e c t . 

It IS 1 mport cint to note if the strategy t,as 

[..>r a c t 1 c a I v a 1 'j e in the s c hi o 0 1 o r^ home sit u a t i o n s . 

I':' able to be >'oplicated at other- sites with the? 

'3 -f p 8 c t at i n n s o V s i m i 1 a r'' r' o 5 u 1 1 s . 

^■acknowledge the benefits of ear'ly detection. 

■ i^ldr s the ttir ee m<i^jor 'lomponents of the d 1 sor'd er 

■ i ‘ ^ i ’ ‘r. 1 ' m pu 1 s 1 7 e , and 0 v er'ac t i v 1 1 v ) . 

■••• ■ ) c u s 0 n s > r ■ e - ■ j t li s s well as n e e (J s . 

.^^tMwe pvidenc.:;:- of 'c: 0 1 I a b 0 r' a t 1 v e involvement by 
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families and 1 1 1 e c o m fti m n i t y . 

. Be designed to consider skill acquisition of desired 
behavior or acadf?inic materials, as well as 
maintenance and generalization. 



T e ac 11 1 n g r^t tention Deficit Diso r^d e i' Child v €■ n sing b h a v :i. o r 
I lerapy or management. 
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attention Deficit children tend to cause disruptions to 
t'egular classf'oom pf'0(,;.'ed ur e s by taking bhe teacher's away fv'om 
othef' students with their disruptions. To help contt'ol the 
d 1 s f u pt 1 o n ; , the teacher' need',': to implement a behavior' 
m a n <a g 0 m e n t p r o g r' a [ti t a t ni e e t s the needs of their' students. 

□ no foi'm of behavior m anarj e in en t is the rewar'd system. 

Most teacfiers feel that students should not be rewar'ded for 
usinrj appropr'iate behavior. fin fittention deficit child 
seldom erigages in appropriate behavior' (such as sitting 
quietly;, in these 'Jisses r' e war'd s maybe necessar'y to pr'omote 
the behiavior (Landau and Mcfininch 1993). Later as the child 
leai-ns, the behavior rewar'ds can be gradually removed. Types 
of rewar'ds may be ver'bal pr'aise, mater'ial r'ewar'ds, star' 
chart, a special report sent to parents, and stickers on 
w o r ' k . 



finother method of controlling behavior- is the use of 
Ttegative feedback or' i ' e pr' i m iind s . The use of negative 
feedl'-ac 1 has proven to be effec.tive in decreasing off-task 
Leiiii^iu.' ■' :'.-)re, B.rci- -'r-, inr] l!f,. ro 199/5). Response cost 
pi (j q I - ills hi a V e stiowri t. o t'je mcu'e effective -f-han negative 
s pe ri r, p c-jr.i; 1 , c: o m b 1 n at 1 on of positive 
’■ ’ ' ‘ '• ••merit and :u‘ ij.it : . n edbact; (Pi ore and Other's . 



11 



It has shown to b«? effec’:ivc- in i m pr o v ,i n t.j a ’M: ;n t- i on , :■ n - t a k 
behavior and co pletion of tasks. 

One of the most effective methods of behavior 
managements are reports to parents. Parents help to 
r' e e n f o c e effects make !o y t e a c h e t*' s , P' a r e n t s c a n r' e w a r ' d 
children with special activities or other items that are 
important to the child. 

Many times disruptive behavior is caused by the teacher. 
Teach: er 3 must give clear and brief directions (Landau and 
M c P n i n c h 1 9 ^ , T e cK c h'l 6? r s s ti o *,i 1 d avoid directions that ar 9 in 
1 1 uj f G r in of a q ' i e s t i o n . 1 ':> o v o i d g i v i n q t o m a t'i y d 1 1*" e c t i j n *:> 

that the student will bo unable to follow. 

^1ethu s of to.iching m at h e m a t i c s to .C:udents with Pttention 
D e f 1 c: 1 1 D i s o r d e r' . 

Mttt:<ntion Deficit children do not benefit from the old 
■n ‘tivcj of the endless use of worksheets. Those students need 
to Lo active lea>-ner-s. There are a variety of teaching 
m e 1.. h G d s that will allow these students to become a c t i v e 
1 e a r n G s . 

0 ri e method is the \\ s e of m a n i p i,i 1 a t i v e objects ( M i d k i f f , 
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Hncther m->tho d i s r c?c L proc-.U peev' t: m t o i n g . In this 
l: o o p e r a b i v e t r' ca t c* q y s t u cJ (:■ t i t. u. ;:U t e r n <:? t. t:* b e t e o t"- i > t ' j. cJ e t i t ^ n t j 
teacher roles and follow a :: b rue b or- od f'ornat bo help team 
members ni a U e a a a ci e iri i c p< t ^ c;* g r 0 s s P"' a r i b • u: ^ 0 , i-< [ i -, g j f ..j q \ \ p j. 
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c 1 as r 00 m , '<oop in mind, Ob tent ion Deficit children move 

eo^sia'r from for-mal to informal s o 1 1 i n g r (Goldstein and 
t ;■ (J 1. d 0 b 0 I ; i 1 9 .9 ) , 

Gulli. v.m (1991) made sever^al s 1 ly g e s t 1 o n s about homeworP< 

:A j I r] n m e T'i t s , 
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